Chronic carbamazepine decreases the incorporation rate and turnover of arachidonic acid but not docosahexaenoic acid in brain phospholipids of the unanesthetized rat: relevance to bipolar disorder.
The basis for carbamazepine's efficacy in treating bipolar disorder is not agreed on. One hypothesis is that, similar to lithium and valproate (antibipolar drugs), carbamazepine might selectively decrease the kinetics of arachidonic acid (AA) in brain phospholipids. To assess whether it targets brain AA kinetics, we administered carbamazepine (25 mg/kg/day, IP) to rats for 30 days and then determined its effect compared with that of vehicle on incorporation and turnover rates of AA and docosahexaenoic acid (DHA) in brain phospholipids. In unanesthetized rats that had received carbamazepine or vehicle, [1-14C]AA or [1-14C]DHA was infused intravenously, and arterial blood plasma was sampled until the animal was killed at 5 min and its brain, after being microwaved, was used for acyl-coenzyme A (acyl-CoA) and phospholipid fatty acid analysis. Chronic carbamazepine, compared with vehicle, decreased the rate of incorporation of AA-CoA (27%-29%) and turnover of AA (25%-27%) but not of DHA-CoA or DHA in brain phospholipids. The results, which are comparable to published findings after chronic administration of lithium and valproic acid to rats, support the hypothesis that drugs effective against mania in bipolar disorder act by selectively downregulating the incorporation rate of AA-CoA and turnover of AA in brain phospholipids.